We compared random amplified polymorphic DNA (RAPD) 
Serovar hardjo is divided into genotypes prajitno and bovis by restriction enzyme analysis (REA) (14, 21) . Genotype bovis is further divided into subtypes A, B, and C with the restriction endonuclease HhaI (21). Furthermore, Thiermann et al. (21) reported that bovine isolates of serovar balcanica were identical to hardjo genotype bovis in REA. All Australian serovar hardjo isolates so far examined by REA are genotype bovis (4, 14, 17) .
Isolates are identified to the serovar level by crossabsorption agglutination (CAA) and to the genotype level by REA, but each test has disadvantages. CAA is laborious, requires live animals, takes several months to complete, and does not distinguish between genotypes. REA depends on high-resolution electrophoresis, generates complex restriction profiles, and requires relatively large amounts of highly purified DNA, necessitating large-scale culture which may take several weeks to grow.
A rapid and simple typing method which can distinguish between genotypes without the disadvantages of CAA and REA is needed. Rapid identification of isolates would allow farmers to start appropriate vaccination regimens with minimal delays. Also, epidemiological data would be rapidly gathered and assessed to allow the institution of other appropriate control measures. Welsh and McClelland (22) and Williams et al. (24) (6) . DNA was prepared for REA and RAPD fingerprinting as described by Marshall et al. (7) with the following modification. Prior to dialysis, RNA was removed by adding RNase to 100 ,ug/ml and incubating the mix for 3 h at 37°C, after which the RNase was removed by extraction with phenol-chloroform-isoamyl alcohol (25:24:1) and chloroform-isoamyl alcohol (24:1). DNA was concentrated in Centricon-30 Microconcentrators (Amicon Division, W. R. Grace and Co., Danvers, Mass.) before analysis by REA.
DNA was assayed by comparing its fluorescence with that of DNA standards when spotted on agarose gels and stained with ethidium bromide (16) .
As a rapid alternative to the above method, rapid-lysis preparations (22) were also used for RAPD PCR. They were obtained by boiling the cells from 1 ml of broth culture (containing >107 cells per ml) for Alkali blotting and DNA hybridization. RAPD reaction products were fractionated by electrophoresis on 1.5% agarose gels and were transferred to Hybond-N+ nylon (Amersham International plc, Amersham, United Kingdom) by capillary blotting in 0.4 M NaOH (13, 18) .
After digestion with EcoRI, hardjo genotype bovis strain 11135 DNA was labelled with digoxigenin-11-dUTP (Boehringer Mannheim) by random priming and hybridized to the nylon membranes at 60°C. Labelling and hybridization were performed according to the instructions supplied by the respective manufacturers.
RESULTS
To establish a rapid identification system based on RAPD fingerprinting, we prepared RAPD profiles for a number of standard strains. Profiles generated from field isolates were compared with these profiles to enable identification of the isolates. The isolates were also typed by REA and CAA to confirm the RAPD identifications.
RAPD profiles of standard strains. Purified DNA from two Leptospira serovars likely to be isolated from Australian cattle (pomona and hardjo genotypes prajitno and bovis strain 11135) and serovar balcanica was amplified with primers L10 and US (Figs. 1 and 2 ). Profiles containing up to 10 intense bands and a number of fainter bands were generated when the reaction products were run on agarose gels. Although the serovar pomona and hardjo genotype prajitno profiles had a number of common bands and the serovar balcanica and hardjo genotype bovis profiles were similar, there were sufficient differences to enable differentiation of the serovars and genotypes. These differences involved mainly major bands with primer L10 and fainter bands with the US primer and are indicated with arrowheads on Fig. 1 and 2 .
To minimize the time required to prepare sample DNA, we amplified rapid-lysis preparations of serovars pomona, balcanica, and hardjo (genotypes prajitno and bovis strain 11135). Some bands differed in relative intensity when rapidlysis preparations were used, and more high-molecularweight products were produced when purified DNA was used ( Fig. 1 and 2) . However, the profiles generated from rapid-lysis preparations and purified DNA profiles of serovar tarassovi were similar to those of serovars balcanica and hardjo genotype bovis.
Amplification in RAPD fingerprinting is specific. Alkali blots of RAPD products from hardjo genotype bovis strain 11135, the unrelated bacterium B. abortus biotype 1, and control reactions without target DNA were hybridized with digoxigenin-labelled EcoRI-digested chromosomal DNA from 11135. The 11135 probe bound to the 11135 profiles but not to the B. abortus or the control profiles (results not shown). Thus, the RAPD profiles were due to the amplification of sequences on the Leptospira genome rather than interactions between primer molecules. (11, 12, 26) . We suggest that serovar swajizak may also belong to L. interrogans. DNA hybridization would confirm this.
Twenty-three bovine field isolates were typed as hardjo genotype bovis subtype A and two were typed as zanoni by RAPD fingerprinting, and their types were confirmed by REA and CAA. One isolate was typed as pomona, and its type was confirmed by CAA. Thus, RAPD fingerprinting identified isolates to the level of serovar, genotype, and subtype.
With both primers, all isolates were correctly identified. Primer L10 appears more discriminatory than US, as it distinguished the hardjo genotype bovis subtype B strain from the subtype A strains. Also, the differences between similar serovars and genotypes with primer L10 involved major bands, whereas mainly fainter bands were used for differentiation of similar serovars and genotypes with the US primer. Thus, L10 appears the more useful of the two primers.
RAPD fingerprinting worked equally well with highly purified DNA and crude culture lysates. Welsh and McClelland (22) reported similar results in this regard, and rapidlysis preparations have been used in RAPD analysis of B. thuringiensis and C. jejuni isolates (2, 8) . This makes RAPD fingerprinting ideal for the rapid identification of isolates and gives the technique a distinct advantage over REA, which requires relatively large amounts of highly purified DNA. Furthermore, RAPD profiles are less complex and easier to compare than REA profiles, and the technique does not require high-resolution electrophoresis. RAPD fingerprinting is much faster than CAA and does not require live animals. In fact, an isolate could be typed in as little as 1 day starting with a small broth culture as is used for routine in vitro passage.
